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1 Acronyms and Abbreviations 

2 AOC Area of concern 

3 COPC Chemical of potential concern 

4 DAF Dilution attenuation factor 

5 ftbls Feet below land surface 

6 1M Interim measure 

7 LNAPL Light non-aqueous phase liquid 

8 MCL Maximum contaminant level 

9 MCS Media cleanup standard 

10 /Lg/L Micrograms per liter 

11 mg/kg Milligrams per kilogram 

12 NFl No further investigation 

13 PAH Polycyclic aromatic hydrocarbon 

14 PCB Polychlorinated biphenyl 

15 PID Photoionization detector 

16 SAP Sampling and analysis plan 

17 SSL Soil screening level 

18 TSCA Toxic Substances Control Act 

19 VOC Volatile organic compound 

20 WMI Waste Management Inc. 
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1 1.0 Introduction 

2 1.1 Background 
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REVISION 0 
SEPTEMBER 2002 

3 Located near the intersection of Hobson Avenue and Viaduct Road, Area of Concern (AOC) 

4 633 is comprised of an electrical substation, The facility is still in service, but is operating at 

5 a reduced capacity, Several polychlorinated biphenyl (PCB) releases have been reported at 

6 the site, The location of AOC 633 is illustrated in Figure 1-1, Figure 1-2 presents an aerial 

7 photograph of the site. 

8 In September 2001, an Interim Measure Work Plan (1M WP) was developed to remove PCB-

9 impacted subsurface soil within AOC 633 (CH2M-Jones, 2001). Soil samples were collected 

10 to delineate the areal extent of the PCB-impacted soil above the target cleanup level of 9.9 

11 milligrams per kilogram (mg/kg). The analytical results of these samples indicated that the 

12 areal extent of PCB-impacted soil above the target cleanup level was identified. 

13 Analytical data from surface soil samples indicated that the top 2 feet (ft) of soil was not 

14 signilicantly impacted with PCBs. Therefore, the 1M WP specified that this overburden be 

15 removed and stockpiled onsite for use as fill material. 

16 The removal of subsurface soil containing PCBs above the media cleanup standard (MCS) 

17 of 9.9 mg/kg was expected to complete the necessary soil related corrective measures. 

18 During the 1M, light non-aqueous phase liquid (LNAPL) was encountered. The LNAPL was 

19 determined to be weathered diesel fuel and contained PCBs at a concentration of 1,200 

20 mg/kg. To address the presence of the LNAPL, CH2M-Jones implemented a second 1M. 

21 The goal of the second 1M was the removal of LNAPL-impacted soil from the site. This 1M 

22 Completion Report summarizes these two IMs and related sampling activity. 

23 1.2 Report Organization 
24 This 1M Completion Report consists of the following sections: 

25 1.0 Introduction - Presents the purpose of the report and background information relating 

26 to the two IMs that were performed. 

27 2.0 Interim Measure Implementation - Summarizes the excavation activities at AOC 633. 

28 3.0 Interim Measure Outcome - Provides a discussion of post-1M activities. 

AQC633ZGPI·IIIMCRREVO.DOC 
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1 4.0 Recommendations - Provides recommendations for proceeding with additional RCRA 
2 corrective action activities, 

3 5.0 References - Lists the references used in this document. 

4 Appendix A contains figures from previous Work Plans that illustrate historical sampling 
5 locations. 

6 Appendix B contains the analytical data from the delineation! confirmation and waste 
7 characterization samples collected at AOC 633. 

8 Appendix C contains the data validation summary for the 1M analytical data. 

9 Appendix D contains the waste manifests from Waste Management Inc. (WMl) for soil 
10 disposal. 

11 All tables and figures appear at the end of their respective sections. 
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1 2.0 Interim Measure Implementation 

2 2.1 Delineation/Confirmation Sampling 
3 Extensive previous soil sampling (see locations in Figure 2-1 from the 1M Work Plan, 

4 Subsurface Soil Removal, AOe 633, Zone G [CH2M-Jones, 2001] and Figure 2-2 of the Phase II 

5 1M Work Plan, LNAPL and LNAPL-1mpacted Soil Removal, AOe 633, Zone G [CH2M-Jones, 

6 2002], copies of which are presented in Appendix A of this 1M Completion Report) 

7 established the target excavation limits for the 1M. Surface soil analytical results showed 

8 that chemicals of potential concern (COPCs) were not present in surface soil above 

9 screening criteria. Several additional samples were collected, as described below, to better 

10 refine the excavation boundaries. 

11 On November 6, 2001, in general accordance with the 1M Work Plan, Subsurface Soil Removal, 

12 AOe 633, Zone G (CH2M-Jones, 2(01), nine of the proposed ten subsurface soil samples 

13 were collected to determine the horizontal extent of subsurface soil containing Aroclor-1260 

14 above the MCS of 9.9 mg/kg. The sample proposed to be collected at the location of 

15 Delineation Sample 1 was not collected at this time due to encountering a subsurface 

16 obstruction. Figure 2-1 shows the locations and sample identifications of the 

17 delineation/ confirmation borings. 

18 On January 11, 2002, a second attempt was made to collect the sample from the location of 

19 Delineation Sample 1. The CH2M-Jones field team used a slender metal rod to locate the 

20 edge of the subsurface obstruction. It was determined that the obstruction was a large 

21 section of concrete that extended into the northern portion of the proposed excavation 

22 approximately 2 ft. CH2M-Jones decided that a confirmation sample would be collected 

23 from the northern excavation face near this concrete element to replace Delineation Sample 

24 1 (633SB04403). 

25 Six subsurface soil samples were collected at 4 feet below land surface (ft bls) to define the 

26 horizontal excavation boundaries. Four samples, collected at 4 ft bls from within the 

27 proposed excavation boundary, were collected to define the vertical extent of the excavation 

28 (see Figure 2-1 of this report). A summary of the analytical results from these samples is 

29 presented in Table 2-1. Appendix B contains the complete data set for the 1M samples; 

30 Appendix C contains the data validation report. 

AOC633ZGPI·IIIMCRREVQ.QOC 2·1 
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1 The reported PCB concentrations from the six horizontal delineation samples were below 

2 the cleanup levels established in the IM Work Plan, Subsurface Soil Removal for Aroclor-1260. 

3 Sample 633SB02703 contained Aroclor-1254 at a concentration of 1.6 mg/kg in addition to 

4 Aroclor-1260 (5.4 mg/kg). A cleanup criterion was not established for Aroclor-1254 (it was 

5 only detected in this one sample), but it would be expected to approximate that the MCS 

6 established for Aroclor-1260 and the sum of the detected PCBs (7.0 mg/kg) is below the 

7 MCS for Aroclor-1260. Therefore, the detection of Aroclor-1254 is not considered an 

8 exceedance of the MCS. These data indicate that the horizontal extent of PCB-impacted 

9 subsurface soil was adequately defined along the southern, western, and eastern 

10 boundaries. Delineation of soil contamination along the northern boundary was 

11 accomplished during the excavation activities by collecting a confirmation sample 

12 (633SB04403) from the northern face of the excavation. No PCBs, VOCs, or SVOCs were 

13 detected in the confirmation sample from this location. 

14 Analytical results for Aroclor-1260 from the vertical delineation/ confirmation subsurface 

15 soil samples 633SB02203 (21,0 mg/kg), 633SB02403 (17.0 mg/kg), and 633SB02603 (98.0 

16 mg/kg) were reported at concentrations above the MCS. All three of these samples were 

17 collected from locations within the boundary of the larger excavation. These data, collected 

18 at 4 ft bls, indicate that the depth of the excavation needed to proceed to the top of the water 

19 bearing zone as specified in the IM Work Plan, Subsurface Soil Removal (CH2M-Jones, 2001). 

20 The analytical results from the vertical delineation/ confirmation sample (633SB02803, 4.4 

21 mg/kg) collected from within the smaller excavation area were reported as being below the 

22 MCS for Aroclor-1260. No other PCB was detected in the sample. These data indicate that 

23 the depth of the small excavation could terminate at 4 ft bls. 

24 Based on the analytical results, the horizontal area requiring soil removal was adequately 

25 defined in the 1M WP. The target depth of the excavations were to the top of the water-

26 bearing zone in the larger excavation, and to 4 ft bls in the smaller excavation. The resulting 

27 excavation areas measured approximately 10 ft in diameter and 5 ft deep (assumed depth to 

28 water) for the larger excavation (160 cubic ft - 6 yd3); and 1.5 ft> and 4 ft deep (5 cubic feet -

29 0.2 yd3). 

30 2.2 Excavation Activities 
31 On January 21, 2002, equipment and personnel were mobilized to AOC 633 to begin 

32 preparing the site for removal activities in accordance with the AOC 633 1M WP. All work 

A0C633ZGPHIIMCRREVO.OOC 2·2 
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1 was performed in general accordance with the work plan. The approximate final excavation 

2 boundary is presented on Figure 2-1. 

3 Excavation activities at AOC 633 began with removal and stockpiling of the top 2 ft of soil 

4 in accordance with the 1M WP. A composite sample was collected from the stockpile to 

5 verify that it was suitable for use as fill material. The analytical results from this sample 

6 (633SB024Ml) indicated that concentrations of PCBs were below the MCS and the soil was 

7 suitable to be returned to the excavation. The remainder of the excavated soil was placed 

8 directly into a lined roll off container for disposal. The soil in the roll off container was also 

9 sampled to determine the method of disposal for the PCB-impacted soil. Soil with PCB 

10 concentrations less than 10 mg/kg can be disposed of in a Subtitle D landfill. Soil with PCB 

11 concentrations greater than 10 mg/kg must be disposed of in a Subtitle C landfill and soil 

12 with PCB concentrations greater than 50 mg/kg must be disposed of in a Toxic Substances 

13 Control Act (TSCA)-approved landfill. Analytical results for the sample collected from the 

14 roll off container (633VAOOIMl; Aroclor-1260, 8.7 mg/kg) indicated that the soil could be 

15 disposed of in a Subtitle D landfill. The soil was disposed of by WMI at the Oakridge 

16 Landfill, 2183 Highway 78, PO Box 145, Dorchester, SC 29437. The waste manifests are 

17 included in Appendix D. The waste manifests from Waste Management Inc. (WMI) indicate 

18 that 8.29 tons of soil were excavated from the site and disposed of off site. 

19 Table 2-2 presents a summary of detected compounds in the stockpile and waste disposal 

20 sample (the complete data summary is contained in Appendix B). 

21 Observations of soil characteristics made during excavation activities supported the site 

22 conceptual model presented in the 1M WP. Gravel was found in approximately the top 6 

23 inches of removed material. From 6 inches bIs to approximately 2 ft bIs light colored sandy 

24 soil was noted. The soil color and texture of the sandy soil are consistent with fill material. 

25 The 1M WP concluded that fill material was brought on site based on the fact that the 

26 analytical data indicated subsurface soil beneath the fill was contaminated with PCBs 

27 without corresponding surface soil contamination. 

28 During the course of excavating the subsurface soil at AOC 633, a dark, oily substance 

29 seeped into the larger excavation near the locations of soil borings G633SB033 and 

30 G633SB043. Approximately 1,4 inch of assumed "product" accumulated within the 

31 excavation. The product and the water below the product were sampled. The analytical 

32 results of the collected samples indicated that the product was likely "weathered diesel 

33 fueL" Both the product and water contained the PCB Aroclor-1260, acetone, 1,2-

34 dichlorobenzene (1,2-DCB), l,3-dichlorobenzene (I,3-DCB), and l,4-dichlorobenzene (1,4-

A0C633ZGPI·IIIMCRREVO.DOC 2·3 
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1 OCB). Additionally the water sample contained chIoroethane and chIorobenzene.1t was not 

2 unexpected that the water sample contained many of the same compounds as the product 

3 sample as it was not possible to completely separate the product from the water during 

4 sampling. A summary of the detected compounds is presented in Table 2-3. 

5 Following completion of the excavation, a grab soil sample (633SB04403) was collected at 

6 the location of northern most delineation sample not previously collected due to a concrete 

7 subsurface obstruction. PCBs were not detected in the sample. The excavation area was 

8 graded to match the existing grade. 

9 2.3 LNAPL-Extent Assessment Activities 
10 In an attempt to determine the extent and possible source of the diesel fuel, CH2M-Jones 

11 advanced eleven soil borings to just above the water table. The locations of the soil borings 

12 are presented in Figure 2-2. 

13 The soil was examined visually to determine if obvious contamination was present, and 

14 photoionization detector (PID) readings of the soil were measured, and a sample was 

15 collected just above the water table at each boring. PID readings ranged from 0.0 at five 

16 locations to 2.1 at boring E633SB035. The collected samples were analyzed for volatile 

17 organic compounds (VOCs), polynuclear aromatic hydrocarbons (PAHs), and PCBs. Table 

18 2-4 summarizes the detected compounds from these samples. Acetone and bromomethane 

19 were detected in one sample each at concentrations that marginally exceeded their 

20 respective soil screening levels (SSLs). Table 2-4 also presents the mean detected 

21 concentrations for these two compounds. The mean detected concentrations are below the 

22 SSLs indicating that existing concentrations of these compounds are sufficiently protective 

23 of shallow groundwater. The mean concentrations would be expected to be lower if the 

24 non-detect data were included in the calculation. 

25 Based on these data, neither the source of the LNAPL nor the presence of additional LNAPL 

26 were identified. 

27 Based on the site setting, several potential sources of LNAPL were considered possible, 

28 including the FIlS pipeline along Hobson Avenue and the fire station adjacent to the site. 

29 None of the borings identified any LNAPL-saturated soil. Thus, the possibility of the 

30 LNAPL originating at these offsite sources could not be confirmed, and it appeared more 

31 likely that the LNAPL originated from a small onsite release of diesel fuel. 

AOC633ZGPI..JIIMCRREVO.DOC 2-4 
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1 2.4 Phase II Interim Measure Work Plan 
2 In May 2002, GUM-Jones submitted the Phase II 1M Work Plan, LNAPL and LNAPL-lmpacted 

3 Soil Removal, AOe 633, Zone G, The Phase II 1M WP called for determining the presence, or 

4 absence, of LNAPL in the concrete electrical vault, the collection of a water sample from 

5 within the vault and the removal of LNAPL-impacted soil, 

6 On June 5, 2002, the field team collected the sample from the electrical vault. The planned 

7 collection method was to slowly lower a bailer into the water in order to remove the water 

8 sample along with any LNAPL, if present. The depth of the water was only a couple of 

9 inches, making it difficult to collect the sample, In order to collect a sufficient liquid volume, 

10 the bailer was laid on its side, This resulted in disturbing the water and the collection of 

11 suspended solids within the water sample, The presence of LNAPL was not noted. The 

12 results of the water sample from the concrete electrical vault are presented in Table 2-5. 

13 Screening criteria are not available, and therefore not presented for this sample. 

14 On July 22, 2002, personnel and equipment were mobilized to the site to begin LNAPL-

15 impacted soil removal in accordance with the Phase II 1M WP. Seven excavations were 

16 sequentially made at the site as described below. The approximate locations of the 

17 excavations are presented in Figure 2-3. 

18 During the excavations at AOC 633 for the LNAPL investigation, the subsurface geology 

19 observed was consistent with other sites in Zone G which had been backfilled with dredge 

20 spoil and construction debris to increase land elevations for development. 

21 At the surface, run of crusher gravel was scraped off, exposing a tan to orangish-brown 

22 silty sand, which extended to approximately 2 ft bls. This material is believed to be fill from 

23 the previous 1M work. At approximately 2 to 2.5 ft bls, a sharp transition to an orangish-

24 brown clayey material was noted. The clayey material contained decayed plant material 

25 and iron staining, variable amounts of sand, and was approximately 0.5 to 2 ft in thickness, 

26 with low moisture content. 

27 At variable depths around 3 feet bls, the orange material grades abruptly to a dark gray to 

28 grayish brown clayey material, which contains decaying plant materials and a variety of 

29 debris, including, bricks, glass bottles, wood pallets, concrete block, wire, rope and wood 

30 scraps. This material was observed to extend to depth of about 8 feet bls in one excavation. 

31 The gray clayey material is dense and highly plastic, and slightly moist, with moisture 

32 content increasing with depth. 

ACYV633ZGPI·IIIMCRREVO.orx; 2·5 
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1 Groundwater, and LNAPL when present, in the excavations was noted to be entering the 

2 excavation near the bottom, from a zone of debris within the gray clayey material at depths 

3 of approximately 4 to 6 ft bls. 

4 The initial excavation was made in the area of soil borings G633SB033 and G633SB043 as 

5 specified in the Phase II 1M WP. These locations are near soil borings G633SB031 and 

6 G633SB031 (see Figures 2-1 and 2-2) where LNAPL was observed entering the initial 

7 excavation. A small amount of LNAPL (less than lA-inch) was noted to migrate into the 

8 excavation. LNAPL-saturated soil was not observed. Because LNAPL-stained soil was not 

9 observed, it was decided to excavate additional areas to determine the extent of the LNAPL. 

10 A total of six additional excavations were made as shown on Figure 2-3, stepping out 

11 towards potential source areas, to confirm that the LNAPL-impacted area was limited in 

12 size. 

13 LNAPL (less than lA-inch) was observed migrating into Excavations 1 and 2 (see Figure 2-3). 

14 A small amount (a few droplets) of LNAPL was also noted in Excavation 3. LNAPL was not 

15 observed in any of the other excavations. A sample (633ZBOOIM6) of the product was 

16 collected, and the analytical results again identified the product as "weathered" diesel. 

17 Aroclor-1260 was also detected in the product sample at a concentration of 2,900 mg/kg. 

18 Table 2-6 presents a summary of detected compounds in the sample. The sample was 

19 collected as remote as possible from the PCB-impacted soil in an attempt to determine if the 

20 LNAPL source was site-related or migrating onto the site from the west. U the sample did 

21 not contain PCBs, the LNAPL was likely migrating onto the site. If PCBs were present, the 

22 LNAPL may have more likely originated at the site. Aroclor-1260 was detected in the 

23 product sample and the presence of the LNAPL was considered to be potentially site-

24 related. Because of the apparent limited areal extent and the thin layer of LNAPL, the 

25 LNAPL is considered likely due to a small onsite diesel fuel spill. 

26 On July 24, 2002, CH2M-Jones pumped the product and water from the excavations with 

27 product present. Approximately 190 gallons (3.5 drums) of water/product was removed 

28 and placed into 55-gallon drums. The excavations were periodically checked for the 

29 accumulation of product over the next two weeks. On July 30, 2002, a small amount (a 

30 heavy sheen) of LNAPL was observed in Excavation 2 (see Figure 2-3). The sheen was 

31 adsorbed with adsorbent pads. The presence of a recoverable amount of product in the 

32 excavations was not noted in later site visits. This information further supports that the 

33 presence of the LNAPL at AOC 633 was likely the result of a small onsite diesel spill; it has 

34 been adequately remediated as a result of this IM. 

A0C633ZGP~IIIMCRREVO.DOC 2-6 
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1 On July 26, 2002, confirmation samples were collected from the walls of Excavations 1 and 2 

2 (see Figure 2-3). Waste characterization samples were also collected from the soil in the 

3 dumpster (633SB04901) and the drummed water (633VADRMM6) on this date. The 

4 locations of the confirmation samples are shown on Figure 2-4. Summaries of detected 

5 compounds are presented in Tables 2-7 and 2-8 for the confirmation samples and waste 

6 characterization samples, respectively. 

7 Upon review of the data presented in Table 2-7, no compounds were detected above their 

8 respective SSLs. These data further support that the presence of LNAPL at the site was 

9 likely the result of a small on-site spill and that the LNAPL and impacted subsurface soil 

10 have been adequately remediated. Therefore, the excavations were backfilled and graded to 

11 match the existing grade on August 8, 2002. 

12 The analytical results from the excavated soil indicated that it could be handled as non-

13 hazardous and was disposed of by WMI at the Oakridge Landfill, 2183 Highway 78, PO Box 

14 145, Dorchester, SC 29437. The waste manifests are included in Appendix D. The waste 

15 manifests from WMI indicate that a total of 17.34 tons of soil were excavated from the site 

16 during the Phase II 1M and disposed of off site. 

17 A waste characterization sample (633VADRMM6) was collected from the drummed water 

18 removed from the excavations at AOC 633. The analytical results for detected compounds 

19 in that sample are presented in Table 2-8. The analytical results indicated that the water 

20 could be disposed of as non-hazardous. CH2M-Jones submitted the results along with a 

21 request to dispose of the water in the sanitary sewer to the Charleston Sewer District. On 

22 September 4, 2002 CH2M-Jones received permission to discharge the water into the sanitary 

23 sewer. 
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TABLE 2-1 

It-/TERIM MEASURE CQMPIETlON REPORT, AOC 633, ZONE G 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
SEPTEMBER 2002 

DelineationiConfinnation Sample Resu~s for Detected PCBs 
Interim Measure Completion Report, AOC 633, Zone G, Charleston Naval Complex 

Concentration 
Location ID SamplelD Collection Date PCB (mg/kg) 

Horizontal Delineation Samples 

A6338B027 6338B02703 11/06/2001 Aroclor-1254 1.6 

A6338B027 6338B02703 11/06/2001 Aroclor-1260 5.4 

A6338B029 6338B02903 11/06/2001 7.0 

A6338B030 6338B03003 11/06/2001 1.4 

A6338B031 6338B03103 11/06/2001 3.9 

A6338B023 6338B02303 11/06/2001 0.74 

Vertical Delineation Samples 

A6338B022 6338B02203 11/0612001 Aroclor-1260 21.0 

A6338B024 6338B02403 11106/2001 17,0 

A6338B026 6338B02603 11/06/2001 98.0 

A6338B028 6338B02803 11/06/2001 4.4 

Bold and outlined results indicate exceedances of the site-specific 88L of 9.9 mglkg. 
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INTERIM MEASURE COMPlETlON REPCRT, AOC 633, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
SEPTEMBER 2002 

TABLE 2-2 
Detected Compounds in the Stockpile and Waste Characterization Samples 
Interim Measure Completion Report, AOC 633, Zone G, Charleston Naval Complex 

Date Parameter Concentration 
Station 10 Sample 10 Collected Class Compound (mglkg) Qualifier SSL 

Stockpile 

G633SB024 633SB024Ml ll-Feb-02 PCB PCB-1260 (Aroclor-1260) 0.31 J 9.9 

Waste Charac~erlzation 

G633VAOOI 633VA001MI ll-Feb-02 PCB PCB-1260 (Aroclor-1260) 8.7 = 
SVOA Benzo[a]Anthracene 0.012 = 

Benzo[a]Pyrene 0.01 = 
Benzo[b]Fluoranthene 0.022 = 
Benzo[g,h,I]Perylene 0.013 = 
Benzo[k]Fluoranthene 0.012 = 

Chrysene 0.029 = 
Dibenz[a,h]anthracene 0.0029 J 

Fluoranthene 0.052 = 
Indeno[I,2,3-c,d]pyrene 0.011 = 

Phenanthrene 0.023 = 
Pyrene 0.039 = 

VOA 1,4-Dichlorobenzene 0.002 J 

All values are presented in units of milligrams per kilogram (mglkg). 

= Indicates that the analyte was detected at the concentration shown. 

J Indicates an estimated value. One or more quality control (OC) parameters were outside control limits, or the 
value was detected below the laboratory's quantification limit. 
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TABLE 2-3 
Detected Compounds in the Water and Product Samples 

INTERIM MEASURE COMPLETION REPCRT, AOC 633, ZONE G 
CHARLESTON NAVAL OOMPlEX 

REVISION 0 
SEPTEMBER 2002 

Interim Measure Completion Repott, AOC 633, Zone G, Charleston Naval Complex 

Date Parameter 
Station 10 SamplelD Collected Class Compound Concentration Qualifier 

Water (pgIl) 

G633GAOOl 633GA001Ml 21-Jan-02 PCB PCB-1260 (Aroclor-1260) 300 = 
VOA 1,2-Dichlorobenzene 0.69 J 

l,3-Dichlorobenzene 2.9 J 

1 ,4-Dichlorobenzene 14 = 
Acetone 28 J 

Chlorobenzene 1.8 J 

Chloroethane 4.2 J 

Product (mg/kg) 

G633WAOOl 633WA001Ml 04-Feb-02 PCB PCB-1260 (Aroclor-1260) 1,200 = 
TPH Diesel Components 720,000 = 
VOA 1,2-Dichlorobenzene 1 J 

1,3-Dichlorobenzene 4 = 
l,4-Dichlorobenzene 19 = 

Acetone 4.2 J 

All values are presented in units of milligrams per kilogram (mglkg) or micrograms per kilogram (pg/L). 

= Indicates that the analyte was detected at the concentration shown. 

J Indicates an estimated value. One or more quality control (QC) parameters were outside control limits, 
or the value was detected below the laboratory's quantification limit. 
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INTERIM MEASURE COMPLETION REPCRT, POC 633, ZONE G 
CHARLESTON NAVAL COMPlEX 

REVISION 0 
SEPTEMBER 2002 

TABLE 2-4 
Detected Compounds in the LNAPL Delineation Borings 
Interim Measure Completion Report, AOC 633, Zone G, Charleston Naval Complex 

Parameter Date Concentration 
Class Station ID SamplelD Collected Compound (mglkg) Qualifier SSL 

PCB 

G6338B036 6338B03603 28-Feb-02 PCB-1254 (Aroclor-1254) 0.093 J 0.55REGIII 

G6338B033 6338B03303 28-Feb-02 PCB-1260 (Aroclor-1260) 0.42 J 9.9site-spec/tiC 

G6338B034 6338B03403 28-Feb-02 0.96 J 

G6338B035 6338B03503 28-Feb-02 2.4 J 

G6338B036 6338B03603 28-Feb-02 1.1 = 

G6338B039 6338B03903 28-Feb-02 0.066 J 

G6338B043 6338B04303 28-Feb-02 0.35 J 

SVOA 

G6338B038 6338B03803 28-Feb-02 Acenaphthene 0.0062 J 285 

G6338B039 6338B03903 28-Feb-02 0.0064 J 

G6338B042 6338B04203 28-Feb-02 0.0045 J 

G6338B036 6338B03603 28-Feb-02 Acenaphthylene 0.014 J 

G6338B038 6338B03803 28-Feb-02 0.0025 J 285Acenaphthene 

G6338B039 6338B03903 28-Feb-02 0.0048 J 

G6338B042 6338B04203 28-Feb-02 0.0071 J 

G6338B035 6338B03503 28-Feb-02 Anthracene 0.02 J 6,000 

G6338B038 6338803803 28-Feb-02 0.014 = 

G6338B039 6338B03903 28-Feb-02 0.Q18 = 

G6338B042 6338B04203 28-Feb-02 0.0068 J 

G6338B033 6338B03303 28-Feb-02 Benzo[ajAnthracene 0.035 = 

G6338B035 6338B03503 28-Feb-02 0.009 J 

G6338B036 6338B03603 28-Feb-02 0.06 J 

G6338B038 6338B03803 28-Feb-02 0.066 = 

G6338B039 6338B03903 28-Feb·02 0.13 = 

G6338B040 6338B04003 28-Feb-02 0.031 J 

G6338B041 6338B04103 28-Feb-02 0.Q18 J 

G6338B042 6338B04203 28-Feb-02 0.035 = 

G6338B032 6338B03203 28-Feb-02 Benzo[ajPyrene 0.0019 J 4 

G6338B033 6338B03303 28-Feb-02 0.034 = 
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INTERIM MEASURE COMPlETION REPORT, AOC 633, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
SEPTEMBER 2002 

TABLE 2-4 
Detected Compounds in the LNAPL Delineation Borings 
Interim Measure Completion Report, AOC 633, Zone G, Charleston Naval Complex 

Parameter Date Concentration 
Class Station 10 Sample 10 Collected Compound (mg/kg) Qualifier SSL 

SVOA G63388036 6338803603 28-Feb-02 8enzo[a]Pyrene 0.071 J 4 

G63388038 6338803803 28-Feb-02 0.075 = 
G63388039 6338803903 28-Feb-02 0.15 = 
G63388040 6338804003 28-Feb-02 0.035 J 

G63388041 6338804103 28-Feb-02 0.D16 J 

G63388042 6338804203 28-Feb-02 0.044 = 
G63388032 6338803203 28-Feb-02 8enzo[bJFluoranthene 0.0021 J 2.5 

G63388033 6338803303 28-Feb-02 0.034 = 
G63388035 6338803503 28-Feb-02 0.013 J 

G63388036 6338803603 28-Feb-02 0.055 J 

G63388038 6338803803 28-Feb-02 0.11 = 
G63388039 6338803903 28-Feb-02 0.16 = 
G63388040 6338804003 28-Feb-02 0.045 J 

G63388041 6338804103 28-Feb-02 0.D18 J 

G63388042 6338804203 28-Feb-02 0.057 = 
G63388033 6338B03303 2S-Feb-02 8enzo[g,h,I]Perylene 0.017 J NA 

G6338B036 6338803603 28-Feb-02 0.036 J 

G63388038 6338803803 28-Feb-02 0.033 = 
G63388039 6338803903 2S-Feb-02 0.057 = 
G63388040 6338804003 2S-Feb-02 0.02 J 

G63388042 6338804203 28-Feb-02 0.018 = 
G63388033 6338803303 28-Feb-02 8enzo[k]Fluoranthene 0.047 24.5 

G63388035 6338803503 28-Feb-02 0.017 J 

G63388036 6338803603 28-Feb-02 0.077 = 
G63388038 6338803803 28-Feb-02 0.11 = 
G63388039 6338803903 28-Feb-02 0.18 = 
G63388040 6338804003 28-Feb-02 0.033 J 

G63388041 6338804103 28-Feb-02 0.013 J 

G63388042 6338804203 28-Feb-02 0.055 = 
SVOA G63388033 6338803303 28-Feb-02 Chrysene 0.043 = SO 

AOC633ZGPI<IIMCRREVO.DOC 2·12 



INTERIM MEASURE COMPlETION REPORT, AOC 633, ZONE G 
CHARLESTON NAVAl COMPlEX 

REVISION 0 
SEPTEMBER 2002 

TABLE 2-4 
Detected Compounds in the LNAPL Delineation Borings 
Interim Measure Completion Report, AOC 633, Zone G, Charleston Naval Complex 

Parameter Date Concentration 
Class Station 10 Sample 10 Collected Compound (mg/kg) Qualifier ssL 

sVOA G6335B035 6335B03503 28-Feb-02 Chrysene 0,02 J 80 

G6335B036 6335B03603 28-Feb-02 0.069 J 

G6335B038 6335B03803 28-Feb-02 0.1 = 
G6335B039 6335B03903 28-Feb-02 0.15 = 
G6335B041 6335B04103 28-Feb-02 0.021 J 

G6335B042 6335B04203 28-Feb-02 0.046 = 
G6335B033 6335B03303 28-Feb-02 Dibenz(a,h)anthracene 0.0088 J 1 

G6335B036 6335B03603 28-Feb-02 0.Q18 J 

G6335B038 6335B03803 28-Feb-02 0.Q18 = 
G6335B039 6335B03903 28-Feb-02 0.032 = 
G6335B042 6335B04203 28-Feb-02 0.011 J 

G6335B032 6335B03203 28-Feb-02 Fluoranthene 0.0031 J 2,150 

G6335B033 6335B03303 28-Feb-02 0.08 = 
G6335B035 6335B03503 28-Feb-02 0.044 = 
G6335B036 6335B03603 28-Feb-02 0.073 = 
G6335B038 6335B03803 28-Feb-02 0.16 = 
G6335B039 6335B03903 28-Feb-02 0.18 = 
G6335B040 6335B04003 28-Feb-02 0.045 J 

G6335B041 6335B04103 28-Feb-02 0.035 J 

G6335B042 6335B04203 28-Feb-02 0.054 = 
G6338B038 6338B03803 28-Feb-02 Fluorene 0.0066 J 280 

G6335B039 6335B03903 28-Feb-02 0.0056 J 

G6335B042 6338B04203 28-Feb-02 0.0026 J 

G6335B033 6335B03303 28-Feb-02 Indeno(l,2,3-c,d)pyrene 0.017 J 7 

G6335B036 6335B03603 28-Feb-02 0.031 J 

G6335B038 6335B03803 28-Feb-02 0.024 = 
G6335B039 6335B03903 28-Feb-02 0.038 = 
G6335B040 6335B04003 28-Feb-02 0.02 J 

G6335B042 6335B04203 28-Feb-02 0.013 = 
8VOA G6335B038 6335B03803 28-Feb-02 Naphthalene 0.0021 J 42 
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INTERIM MEASURE COMPlEllON REPORT, AOC 633, ZONE G 
CHARLESTON NAVAl COMPLEX 

REVlSIONO 
SEPTEMBER 2002 

TABLE 2-4 
Detected Compounds in the LNAPL Delineation Borings 
Interim Measure CompleUon Report, AOC 633, Zone G, Charleston Naval Complex 

Parameter Date Concentration 
Class Station ID SamplelD Collected Compound (mg/kg) Qualifier SSL 

SVOA G6338B039 6338B03903 28-Feb-02 Naphthalene 0.0027 J 42 

G6338B042 6338B04203 28-Feb-02 0.0022 J 

G6338B035 6338B03503 28-Feb-02 Phenanthrene 0.D78 = 6,oooanthracene 

G6338B036 6338B03603 28-Feb-02 0.022 J 

G6338B038 6338B03803 28-Feb-02 0.084 = 
G6338B039 6338B03903 28-Feb-02 0.057 = 
G6338B040 6338B04003 28-Feb-02 0.012 J 

G6338B041 6338B04103 28-Feb-02 0.0083 J 

G6338B042 6338B04203 28-Feb-02 0.016 = 
G6338B032 6338B03203 28-Feb-02 Pyrene 0.0025 J 2,100 

G6338B033 6338B03303 28-Feb-02 0.079 = 
G6338B035 6338B03503 28-Feb-02 0.034 = 
G6338B036 6338B03603 28-Feb-02 0.093 = 
G6338B038 6338B03803 28-Feb-02 0.14 = 
G6338B039 6338B03903 28-Feb-02 0.19 = 
G6338B040 6338B04003 28-Feb-02 0.058 J 

G6338B041 6338B04103 28-Feb-02 0.038 J 

G6338B042 6338B04203 28-Feb-02 0.049 = 
VOA 

G6338B034 6338B03403 28-Feb-02 1 ,204-T richlorobenzene 0.0069 J 0,3 

G6338B035 6338B03503 28-Feb-02 1 ,3-Dichlorobenzene 0.0091 = 0.51 site-specific 

G6338B038 6338B03803 28-Feb-02 0.0025 J 

G6338B035 6338B03503 28-Feb-02 1 A-Dichlorobenzene 0.038 = 7.asile-SpecifiC 

G6338B036 6338B03603 28-Feb-02 0.0039 J 

G6338B038 6338B03803 28-Feb-02 0.0098 = 
G6338B033 6338B03303 28-Feb-02 Acetone 0.24 J O.29site-speclflc 

G6338B036 6338B03603 28-Feb-02 0.4 J (mean 0.2025) 

G6338B038 6338B03803 28-Feb-02 0.095 J 

G6338B039 6338B03903 28-Feb-02 0.13 J 
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INTERIM MEASURE COMPlEllON REPORT, PDC 633, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
SEPTEMBER 2002 

TABLE 2-4 
Detected Compounds in the LNAPL Delineation Borings 
Interim Measure Completion Report, AOC 633, Zone G, Charleston Naval Complex 

Parameter Date Concentration 
Class Station ID SamplelD Collected Compound (mg/kg) Qualifier SSL 

VOA G6335B040 6335B04003 28-Feb-02 Acetone 0.14 J o .29sita-SpeciflC 

G6335B042 6335B04203 28-Feb-02 0,21 J 

G6335B033 6335B03303 28-Feb-02 Bromomethane 0.024 J O.029sit9-SpeciflC 

G6335B036 6335B03603 28-Feb-02 0.031 J (mean 0.0275) 

G6335B034 6335B03403 28-Feb-02 Carbon Disulfide 0.0039 J 2 

G6335B035 6335B03503 28-Feb-02 0.004 J 

G6335B036 6335B03603 28-Feb-02 0.049 = 

G6335B038 6335B03803 28-Feb-02 0.052 = 

G6335B039 6335B03903 28-Feb-02 0.0067 J 

G6335B040 6335B04003 28-Feb-02 0.021 = 

G6335B041 6335B04103 28-Feb-02 0.0024 J 

G6335B042 6335B04203 28-Feb-02 0.0064 J 

G6335B035 6335B03503 28-Feb-02 Ethylbenzene 0.002 J 0.7 

G6335B035 6335B03503 28-Feb-02 m+p Xylene 0.01 = 9 o-xylene 

G6335B033 6335B03303 28-Feb-02 Methyl ethyl ketone (2- 0.053 J O.4REGIII 

Butanone) 

G6335B036 6335B03603 28-Feb-02 0.056 J 

G6335B038 6335B03803 28-Feb-02 0.011 J 

G6335B039 6335B03903 28-Feb-02 0.023 J 

G6335B040 6335B04003 28-Feb-02 0,025 J 

G6335B041 6335B04103 28-Feb-02 0.0069 J 

G6335B042 6335B04203 28-Feb-02 0.037 J 

G6335B035 6335B03503 28-Feb-02 o-Xylene 0.0045 J 9 

G6335B035 6335B03503 28-Feb-02 Tetrachloroethylene 0.0067 = O.02SSi1e-specifiC 

(PCE) 

G6335B035 6335B03503 28-Feb-02 Xylenes, Total 0.014 = 9 o-xylene 

55Ls are trom the Soil Screening Guidance: Technical Background Document (EPA, 1996) unless otherwise indicated. 
Generic 55Ls are based on a dilution-attenuation factor (OAF) of 1 for VOCs and 10 for all other compounds. 
The source for S5Ls other than from the 50il Screening Guidance are indicated in superscript next to the value. 
5urrogate compounds for 55Ls are indicated in superscript next to the value, 

= Indicates that the analyte was detected at the concentration shown, 

J Indicates an estimated value. One or more quality control (QC) parameters were outside control limits, or the value was 
detected below the laboratory's quantification limit. 
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TABLE 2-5 
Detected Compounds in the Electrical VauH Sample 

INTERIM MEASURE COMPlETION REPORT. AOC 633. ZONE G 
CHARLESTON NAVALCQMPLEX 

REVISION 0 
SEPTEMBER 2002 

Interim Measure Completion Report, AOC 633, Zone G, Charleston Naval Complex 

Date Parameter Concentration 
Station ID Sample ID Collected Class Compound (pgIL) Qualifier 

G633ZA001 633ZAOO1 M4 05-Jun-02 VOCs Acetone 2.9 J 

SVOCs bis(2-Ethylhexyl) Phthalate 6.2 J 

Fluoranthene 3.1 J 

Pyrene 3 J 

PCBs PCB-1254 (Aroclor-1254) 1.6 J 

PCB-1260 (Aroclor-1260) 9.5 J 

All values presented in units of micrograms per liter (pglL). 

J Indicates an estimated value. One or more quality control (OC) parameters were outside control limits, or 
the value was detected below the laboratory's quantification limit. 
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TABLE 2-6 
Detected Compounds in the Product Sample 633ZBOO1 M6 

INTERIM MEASURE COMPlETION REPORT, AOC 633, ZONE G 
CHARLESTON NAVAL COMPlEX 

REVISION 0 
SEPTEMBER 2002 

Interim Measure Completion Report, AOC 633, Zone G, Charleston Naval Complex 

Date Parameter Concentration 
Station 10 Sample 10 Collected Class Compound (mglkg) Qualifier 

G633ZBOOl 633ZB001M6 24-Jul-02 TPH Diesel Components 690,000 = 
PCB PCB-1260 (Aroclor- 2,900 = 

1260) 

All values are presented in units of milligrams per kilogram (mg/kg). 

= Indicates that the analyle was detected at the concentration shown. 
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TABLE 2-7 
Detected Compounds in Confirmation Samples 

INTERIM MEASURE COMPlEllON REPORT, AOC 633, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
SEPTEMBER 2002 

Interim Measure Completion Report, AOC 633, Zone G, Charleston Naval Complex 

Parameter Date Concentration 
Class Station ID SamplelD Collected Compound (mg/kg) Qualifier SSL 

PCB G633SB045 633S804504 26-Jul-02 PC8-1260 (Aroclor-1260) 5.57 = 9.9s1te-specific 

G633SB046 633S804604 26-Jul-02 PC8-1260 (Aroclor-1260) 0.0521 J 

G633SB047 6335804704 26-Jul-02 PC8-1260 (Aroclor-1260) 0.434 J 

G633SB048 633S804804 26-Jul-02 PC8-1260 (Aroclor-1260) 0.648 J 

VOCs G633S8046 633S804604 26-Jul-02 1 ,4-Dichlorobenzene 0.00053 J 7.Ssite-SpecifiC 

G633S8048 633S804804 26-Jul-02 1 ,4-Dichlorobenzene 0,00063 J 

G633S8047 633S804704 26-Jul-02 m+p Xylene 0.00088 J 9 o-xylene 

G633S8048 633S804804 26-Jul-02 m+p Xylene 0.0011 J 

G633SB047 633S804704 26-Jul-02 Xyliimes, Total 0.00088 J 9 o-xylene 

G633S8048 633S804804 26-Jul-02 Xylenes, Total 0.0011 J 

SSLs are frcm the Soil Screening Guidaoce: Technical Background Document (EPA,1996) unless otherwise 
indicated. 

Generic SSLs are based on a dilution-attenuation factor (OAF) of 1 for VOCs and 10 for all other compounds. 

The source for SSLs other than from the Soil Screening Guidance are indicated in superscript next to the value. 

Surrogate compounds for SSLs are indicated in superscript next to the value. 

= Indicates that the analyte was detected at the concentration shown. 

J Indicates an estimated value. One or more quality control (OC) parameters were outside control limits, or the 
value was detected below the laboratory's quantification limit. 
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TABLE 2-8 
Detected Compounds in Waste Characterization Samples 

INTERIM MEASURE COMPlETION REPORT. MX; 633. ZONE G 
CHARLESTON NAVAl COMPlEX 

REVISION 0 
SEPTEMBER 2002 

Interim Measure Completion Report, AOC 633, Zone G, Charleston Naval Complex 

Date Parameter 
Station 10 SamplelD Collected Class Compound Concentration Qualifier 

Water Drums (pgIl) 

G633VADRM 633VADRMM6 26-Jul-02 VOCs 1,3-Dichlorobenzene 1.2 J 

1 A-Dichlorobenzene 5.2 = 
Acetone 17.5 = 

Chlorobenzene 0.37 J 

Methyl ethyl ketone (2- 2.3 J 
Butanone) 

PCBs PCB-1260 (Aroclor-1260) 195 J 

Soli Dumpster (mglkg) 

G6338B049 6338B04901 26-Jul-02 VOCs Acetone 0.0042 J 

m+pXylene 0.001 J 

Xylenes, Total 0.001 J 

PCBs PCB-1260 (Aroclor-1260) 0.0117 J 

All values are presented in units of milligrams per kilogram (mglkg). 

= Indicates that the analyte was detected at the concentration shown. 

J Indicates an estimated value. One or more quality control (QC) parameters were outside control limits, or the 
value was detected below the laboratory's quantification limit. 
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INTERIM MEASURE COMPLElION REPORT. AOC 633. ZONE G 
CHARLESTON NAVAL COMPlEX 

REVISION 0 
SEPTEMBER 2002 

3.0 Interim Measure Outcome 

Prior to the initial excavation, a total of ten delineation/confirmation samples (633SB02203 

through 633SB03103) were collected at a depth of 4 ft bls and submitted for PCB analysis. 

The depth was chosen based on the depth of the contamination, and to coincide with the 

expected floor of the excavation. The vertical delineation samples collected from within the 

excavation boundary contained Aroclor-1260 above the target cleanup level of 9.9 mg/kg. 

As a result, the excavation was terminated at the top of the water-bearing zone. The 

horizontal extent of contamination was adequately defined during the 

delineation/ confirmation sampling effort. No sample collected from the proposed 

excavation boundary contained Aroclor-1260 above the media cleanup standard (MCS) of 

9.9 mg/kg, which was established in the Phase II 1M WP for AOC 633. Additionally, the 

confirmation sample (633SB04403, 0.16 U mg/kg) collected from the north wall of the 

excavation, did not contain Aroclor-1260. Please refer to Figure 2-1 for the locations of the 

samples collected as part of the 1M. A summary of the analytical results is presented in 

Table 2-1; the complete data are provided in Appendix B. 

Following the removal of subsurface soil at AOC 633, one residual subsurface soil sample 

(00EEGOOOI7-6, 17.0 mg/kg) remains in place that exceeds the site-specific SSL (9.9 mg/kg). 

As discussed in the 1M WP (CH2M-Jones, 2001), the data in this area indicate a very small 

area of PCB-impacted soil. Additionally, point exceedances of individual constituents do 

not necessarily pose a leaching risk. Average concentrations are a better indication of 

whether a constituent is likely to impact shallow groundwater. Therefore, CH2M-Jones 

evaluated the subsurface analytical data to determine the residual Aroclor-1260 

concentration. 

Table 3-1 presents the subsurface analytical results for Aroclor-1260. Analytical results from 

samples that were removed during the 1M were replaced with the concentration (0.069 U 

mg/kg) reported for the fill material. These data were used to calculate the residual mean 

Aroclor-1260 concentration. Analytical results for samples in which Aroclor-1260 was not 

detected were replaced by Y, the reported value. This resulted in a mean Aroclor-1260 

concentration of 1.54 mg/kg, which is below the site-specific SSL (9.9 mg/kg). 

These data indicate that PCB-impacted soil at AOC 633 has been adequately remediated, 

and no further investigative or remedial actions are warranted for soil at AOC 633. 
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1 Following the removal of PCB-impacted soil, the excavation was backfilled with the 

2 stockpiled overburden and fill obtained from the Butler Ware Trucking Co. The backfill was 

3 compacted and graded to match the existing grade. 

4 The observations made during the Phase II 1M indicate that the LNAPL discovered during 

5 the initial 1M was likely the result of a small onsite spill of diesel fuel. The LNAPL was 

6 removed to the extent practical during the Phase II 1M. Analytical results from the LNAPL 

7 delineation borings and the excavation confirmation samples did not indicate a residual 

8 presence of PCBs, P AHs, or VOCs above conservative screening criteria. 

9 Based on this information, the LNAPL and LNAPL-impacted soil have been adequately 

10 remediated, and no further investigative or remedial actions are warranted for LNAPL at 

11 AOC633. 
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TABLE 3-1 
Residual Aroclor-1260 Calculation 
Interim Measure Completion Report, AOC 633, Zone G, Charleston Naval Complex 

Date AdJusted Results" 
Chemical Station 10 Sample 10 Notes Collected (mg/kg) Qualifier 

RFISampies 

G6338BOOI 6338B00102 10/0211996 0.100 U 

G6338B002 6338B00202 10/0211996 0.130 U 

G6338B003 6338B00302 10/0211996 0.100 U 

G6338B004 6338B00402 10/0211996 0.310 = 
G6338B007 6338B00702 removed 10/0211996 0,069 U 

G6338B008 6338B00802 01/07/1997 0,110 U 

G6338B009 6338B00902 01/07/1997 0.028 U 

G6338B010 6338BOl002 01/07/1997 0.080 U 

G6338BOll 6338BOll02 07/29/1999 0.041 U 

G6338B012 6338B01202 07/29/1999 0.037 U 

G6338B013 6338B01302 07/27/1999 0.050 U 

G6338B014 6338B01402 07/27/1999 0,057 U 

G6338B015 6338B01502 07/2811999 0.054 = 
G6338B017 6338B01702 07/2811999 0.039 U 

G6338B018 6338B01802 07/27/1999 0.240 J 

G6338B019 6338B01902 07/27/1999 0,039 U 

G6338B020 6338B02002 07/27/1999 0.230 = 
G6338B021 6338B02102 01/2812000 0.080 U 

Delineation Samples 

PT-l ooEEGOO09-1 01/1212000 7.000 = 
PT-2 00EEGOO09-2 01/1212000 2.900 = 
PT-3 00EEGOO09·3 01/1212000 3.100 = 
PT-4 00EEGOO09-4 01/1212000 4.800 = 
PT-5 00EEGoo09-5 01/1212000 6.800 = 
PT-6 00EEGOO010-l 10/1311996 0.520 = 
PT-7 00EEGOO010-2 removed 10/1311996 0.069 U 

PT-8 00EEGOO010-3 10/13/1996 9.900 = 
PT-9 00EEGOO010-4 10/1311996 0.200 = 
PT-l0 00EEGOOO17-1 removed 02101/2000 0,069 U 
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TABLE 3-1 
Residual Aroclor-1260 calculation 
Interim Measure Completion Report, AOC 633, Zone G, Charteston Naval Complex 

Date Adjusted ResuHs· 
Chemical Station 10 Sample 10 Notes Collected (mg/kg) Qualifier 

Delineation Samples 

PT-ll 00EEGooo17-2 removed 02101/2000 0.069 U 

PT-12 ooEEGOOO17-3 02101/2000 1.400 = 
PT-13 00EEGOOO17-4 02101/2000 0.061 U 

PT-14 00EEGOO017-5 removed 02101/2000 0.069 U 

PT-15 00EEGOoo17-6 02101/2000 17.000 = 
PT-16 00EEGOoo17-7 02101/2000 0.300 = 
PT-17 00EEGOOO17-8 02101/2000 1.300 = 

Post-RFI Samples 

G6338B022 6338B02203 removed 11/0612001 0.069 U 

G6338B023 6338B02303 11/0612001 0.740 J 

G6338B024 6338B02403 removed 11/0612001 0.069 U 

G6338B026 6338B02603 removed 11/0612001 0.069 U 

G6338B027 6338B02703 11/0612001 5.400 = 
G6338B028 6338B02803 11/0612001 4.400 = 
G6338B029 6338B02903 11/0612001 7.000 = 
G6338B030 6338B03003 11/0612001 1.400 = 
G6338B031 6338B03103 11/0612001 3.900 = 
G6338B032 6338B03203 02/2812002 0.086 UJ 

G6338B033 6338B03303 0212812002 0.420 = 
G6338B034 6338B03403 0212812002 0.960 J 

G6338B035 6338B03503 0212812002 2.400 J 

G6338B036 6338B03603 0212812002 1.100 = 
G6338B038 6338B03803 0212812002 0.820 U 

G6338B039 6338B03903 0212812002 0.066 J 

G6338B040 6338B04003 0212812002 0.240 UJ 

G6338B041 6338B04103 0212812002 0.160 U 

G6338B042 6338B04203 0212812002 0.240 UJ 

G6338B043 6338B04303 0212812002 0.350 J 

G6338B044 6338B04403 11/0612001 0.160 U 
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TABLE 3-1 
Residual Aroclor-1260 Calculation 
Interim Measure Completion Report, AOC 633, Zone G, Charleston Naval Complex 

Adjusted Results' 
Chemical Station 10 Sample 10 Notes 

Date 
Collected (mg/kg) Qualifier 

Post-RFI Samples 

G63386045 6338604504 

G63386046 6338604604 

G63386047 6338604704 

G63386048 6338604804 

07/2612002 

07/2612002 

07/2612002 

07/2612002 

Residual Mean Aroclor-1260 Concentration 

5.570 

0.052 

0.434 

0.648 

1_54 

= 

J 

J 

J 

a Analytical results for samples that were removed during the 1M were replaced by the analytical results from the 
fill material (0.069 U mglKg). 

'Removed' in the 'Notes' column indicated that the sample location was removed during the 1M excavation. 

U indicates that the analyte was not detected, the reported concentration is the detection limit. 

UJ indicates that the analyte was not detected, the reported concentration is an estimated detection limit. 

J indicates that the analyte was detected, the reported concentration is an estimated concentration. 

= indicates that the analyte was detected, the reported concentration is the actual analytical concentration. 

'Residual Mean Aroclor-1260 Concentration' was calculated using 1/2 the reported value for non-detect 
samples. 
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REVlSIONO 
SEPTEMBER 2002 

4.0 Recommendations 

Characterization and remedial actions for groundwater at AOC 633 have not been 

completed. A sampling and analysis plan (SAP) for groundwater has been developed and 

submitted for the site. The groundwater SAP is intended to assess groundwater quality at 

AOC 633. Analytical results and recommendations for groundwater will be presented in a 

CMS once the data have been collected and evaluated. 

Because the data support the conclusion that the soil at AOC 633 has been adequately 

remediated, this 1M effort is expected to be the final soil remedial action at AOC 633. 

Therefore, CH2M-Jones recommends no further investigation (NFl) for soil at the site and 

that the groundwater investigation proceed as quickly as practical. 
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MEMORANDUM 

Data Validation Summary - Charleston Naval 
Complex - Zone G, AOC 633 
TO: 

FROM: 

DATE: 

Jim Edens/CH2M HILL/GNA 

Amy Juchem/CH2M HILL/GNA 

Herb Kelly /CH2M HILL/GNA 

August 22, 2002 

CH2MHILL 

The purpose of this memorandum is to present the results of the data validation process for 
the samples collected in Zone G, AOC 633. The samples were collected between the dates of 
November 1, 2001 and July 26, 2002. 

The specific samples and analytical fractions reviewed are summarized below in 

The Quality Control areas that were review and the resulting findings are documented 
within each subsection that follows. This data was validated for compliance with the 
analytical method requirements. This process also included a review of the data to assess 
the accuracy, precision, and completeness based upon procedures described in the guidance 
documents such as the Environmental Protection Agency (EPA) Natiorml Functional 
Guidelines for Inorganic Data Reviw (EPA 1994) and National Functional Guidelines for Organic 
Data Review (EPA 1999). Quality assurance/quality control (QA/QC) summary forms and 
data reports were reviewed. 

Samples were submitted to General Engineering Laboratories, Inc., in Charleston, South 
Carolina, for the following analyses: SW-846 8260 Volatile Organic Compounds (YOC), SW-
8468270 Semivolatile Organic Compounds (SYOC), and SW-846 8082 Polychlorinated 
Biphenyls (PCBs). 

Samples were submitted to Severn Trent Services, STL Savannah Laboratories, Inc., in 
Savannah, Georgia, for the following analyses: SW-846 8260 Volatile Organic Compounds 
(YOC), SW-846 8270 Semivolatile Organic Compounds (SYOC), SW-846 8082 
Polychlorinated Biphenyls (PCBs), and Fuel Fingerprinting by GC/FID following SW-846 
8100 methodology. 

Sample results that were not within the acceptance limits were appended with a qualifying 
flag, which consisted of a single- or double-letter code that indicated a possible problem 
with the data. The qualifying flags originated during the data review and validation 
processes. These also include the secondary, or the two-digit "sub-qualifier" flags. The 
secondary qualifiers provide the reasoning behind the assignment of a qualifier flag to the 
data. The secondary qualifiers are presented and defined below. 

• lists the changes in data qualifiers, due to the validation process. 



DATA aUAUTY EVALUATION SUMMARY 

The following primary flags were used to qualify the data: 

[=J Detected. The analyte was analyzed for and detected at the concentration shown. 

UJ Estimated. The analyte was present but the reported value may not be accurate or 
precise. 

[UJ Undetected. The analyte was analyzed for but not detected above the method 
detection limit. 

[UlJ Detection limit estimated. The analyte was analyzed for but qualified as not 
detected; the result is estimated. 

[RJ Rejected. The data is not useable. 

Secondary Data Validation Qualifiers 

Code Definition 
2S Second Source 
BL Blank 
BD Blank Spike/Blank Spike Duplicate or (LCS/LCSD) Precision 
BS Blank Spike/LCS 
CC Continuing Calibration Verification 
DL Dilution 
FD Field Duplicate 
HT Holding Time 
IB In-Between (metals - B's ~ J's ) 
IC Initial Calibration 
IS Internal Standard 
LD Lab Duplicate 
LR Concentration exceeded Linear Range 
MD MS/MSD or LCS/LCSD Precision 
MS Matrix Spike/Matrix Spike Duplicate 
OT Other (see DV worksheet) 
PD Pesticide Degradation 
PS Post Spike 
RE Re-extraction/Re-analysis 
SD Serial Dilution 
SS Spiked Surrogate 
TN Tune 

2 
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DATA QUALITY EVALUATION SUMMARY 

Organic Parameters 

Quality Control Review 
The following list represents the QA/Qf2 measures that were reviewed during the data 
quality evaluation procedure for organic data. 

• Holding Times - The holding times are evaluated to verify that samples were extracted 
and analyzed within holding times. 

• Blank samples - Method blanks, equipment blanks, and trip blanks were provided for 
this project. Blank samples enable the reviewer to determine if an analyte may be 
attributed to sampling or laboratory procedures, rather than environmental 
contamination from site activities. 

• Surrogate Recoveries - Surrogate Compounds are added to each sample and the 
recoveries are used to monitor lab performance and possible matrix interference. 

• Lab Control Sample (LCS) - This sample is a "controlled matrix", either laboratory 
reagent water or Ottawa sand, in which target compounds have been added prior to 
extraction/ analysis. The recoveries serve as a monitor of the overall performance of each 
step during the analysis, including sample preparation. 

• Matrix SpikelMatrix Spike Duplicate (MS/MSD) Samples - Spike recovery is used to 
evaluate potential matrix interferences, as well as accuracy. Precision information is also 
determined by calculating the reproducibility between the recoveries of each spiked 
parameter. 

• GClMS Tuning - The mass spectrum of the tuning compound is evaluated for method 
compliance. The criteria are established to verify the proper mass assignment and mass 
resolution. 

• Initial Calibration - The initial calibration ensures that the instrument is capable of 
producing acceptable qualitative and quantitative data for the compounds of interest. 

• Continuing Calibration - The continuing calibration checks satisfactory performance of 
the instrument and its predicted response to the target compounds. 

• Field Duplicate Samples - These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

• Internal Standards - The internal standards (retention time and response) are evaluated 
for method compliance. The internal standards are used in quantitation of the target 
parameters and monitor the instrument sensitivity and response for stability during 
each analysis. 

• Confirmation - If GCMS methodology is not initially used for analysis, SW-846 method 
8000 requires confirmation when the composition of samples is not well characterized. 
Therefore, even when the identification has been confirmed on a dissimilar column or 
detector, the agreement of the quantitative results on both columns is evaluated. For 
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DATA QUAUTY EVALUATION SUMMARY 

Pesticide and PCB analyses covered in this report, confirmation was performed using a 
dissimilar analytical column. The laboratory analyzed samples with a gas 
chromatograph (GC) utilizing simultaneous primary and confirmation data acquisition. 
Per SW-86 method 8000, 40% RPD criteria was used as the acceptance limit. 

Volatile Organic Compounds (VOC) Analyses 
The QA/QC parameters for Vex:: analyses for all of the samples were within acceptable 
control limits, except as noted below: 

Blanks 
The vex:: target parameters detected in blank samples are listed in 

TABLE 2 
Equipment Blank Contamination: VOCs 
Charleston Naval Complex, Zone G, AOC 633, Charleston, SC 

CNC64 LB 1,2,3-T richlorobenzene 1.2 lIg1L 

EB 13.0 lIg1L 

1 L0304MB LB 35.0 

1 L0304MB LB 14.0 

1 L0305MB 1 L0305MB LB 5.6 

M3 S241406'13 EB 5.4 lIg1L 

100731MB 100731MB LB 0.76 

100731MB 100731MB LB 0.82 
--------- " 

100731MB 100731MB LB chloride 2.5 I 
100731MB MB LB ,2-Dichloroethene 0.86 

100731MB 00731MB LB 1.1 

100731MB 100731MB LB 1.6 

100731MB MB LB ,2-Dichloroethene 0.95 

100731MB MB LB .1,1-Trichloroethane 0.62 

100731MB MB LB tetrachloride 0.55 

10 



DATA QUAUTY EVALUAIDN SUMMARY 

TABLE 2 
Equipment Blank Contamination: VOCs 
Charleston Naval Complex, lone G, AOC 633, Charleston, SC 

100731MB LB 1,2-Dichloroelhane 0.88 

MB LB 0.69 

00731MB LB 1,2-Dichloropropane 0.81 

100731MB 100731MB LB Bromodichloromelhane 0.68 

MB 00731MB LB ,3-Dichloropropene 0.81 

100731MB 100731MB LB 0.63 

00731MB LB ,3-Dichloropropene 0.78 

100731MB 00731MB LB 1,1,2-Trichloroelhane 0.85 

MB LB 0.78 

00731MB 00731MB LB 0.71 

i100731MB LB Elhyl benzene 1.1 

MB LB 0.87 

00731MB 00731MB LB 1,1,2,2-T elrachloroelhane 0.93 

MB MB LB ,3-Dichlorobenzene 0.71 

MB LB 1 A-Dichlorobenzene 0.56 

MB MB LB ,2-Dichlorobenzene 0.69 

MB MB LB ,2,4-Trichlorobenzene 0.70 

32 MB MB LB ,2-dichloroelhene (Iolal) 1.8 J.l9/Kg .0.9 J.l9 IKg 

If a target parameter determined to be a common contaminant was reported in a field 
sample, and the concentration was below the level determined to be due to blank 
contamination, the following actions were taken: 

• If the concentration was above the reporting limit, the numeric result was unchanged, 
butitwas flagged "U", as undetected. 

• If the concentration was below the reporting limit, the numeric result was changed to 
the value of the reporting limit, and it was flagged "U", as undetected. 

The results qualified due to blank contamination are listed in 
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DATA QUALITY EVALUATION SUMMARY 

Recoveries - Surrogate, MSIMSD and LCSILCSD 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), Laboratory Control 
Sample (LCS), and Laboratory Control Sample Duplicate (LCSD) recoveries were within 
acceptable quality control limits, except as noted in" below. 

TABLE 3 
Surrogate, MS/MSD and LCSILCSD Recoveries Out of QC Limits: VOCs 
Charleston Naval Complex, Zone G, AOC 633, Charleston, SC 
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DATA QUAU1Y EVAlUATION SUMMARY 

Initial and Continuing Calibration Criteria 

All initial calibration criteria and continuing calibration criteria were met, except as listed in -. 
TABLE 4 
Exceptions to In~ial Calibration Criteria and Continuing Calibration Criteria: VOC 
Charleston Naval Complex, Zone G, AOC 633, Charleston, SC 
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TABLE 4 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: vac 
Charleston Naval Complex, Zone G, AOC 633, Charleston, SC 

DATA QUAUTY EVALUATION SUMMARY 

8241406"1-14 

8241406"I-4,7-14,5RE, 
6RE 

8245278"1 

8245278"1 

Flags were applied to the compounds in the associated samples in the following manner: 

• When the percent Relative Standard Deviation (%RSD) or correlation coefficient (R2) was 
out in the initial calibration, all associated samples were qualified. Detected compounds 
were flagged 'T' and non-detected compounds were flagged "U]", as estimated. 

• When the percent difference (%D) was low in the continuing calibration standards, 
detected compounds were flagged T' and non-detected compounds were flagged "UJ", 
as estimated. 

• When the percent difference (%D) was high in the continuing calibration standards, 
detected compounds were flagged T', as estimated. Non-detected compounds were not 
flagged. 

• When the Relative Response Factor (RRF) was low in the continuing calibration, 
detected compounds were flagged T', and non-detected compounds were flagged "U]", 
as estimated. 
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DATA aUAUTY EVALUATION SUMMARY 

• In extreme cases where the RRF or %RSD was significantly low or there was no 
response, detected compounds were flagged "}", as estimated, and non-detected 
compounds were qualified uR", as rejected. 

Field Duplicate Samples 
All Field Duplicate Samples were within acceptable quality control limits, except as noted in 

II below. No flags are applied due to Field Duplicate precision. 

TABLES 
Field Duplicate RPDs Out of QC Lim~s: VOCs 
Charleston Naval Complex, Zone G, AOC 633, Charleston, SC 

CNC70 6338B033031 
I 633CB03303 

12 ~g IKg ("ND") 30 ~g/Kg Carbon disulfide 

53 ~g IKg 

85.7* 

2-Butanone 34 ~g/Kg 43.7* 

* - out of control limits 

Internal Standard Area 
All internal standard areas were within QC limits except as noted in I below. 

TABLE 8 
Internal Standard Area out of Criteria: VOCs 
Charleston Naval Complex, Zone G, AOC 633 Charleston, SC 

8241406*4 Chlorobenzene-d5 - 61 % low 

Semivolatile Organic Compounds (SVOC) Analyses 
The QA/QC parameters for the SVOC analyses for all of the samples were within 
acceptable control limits, except as noted below. 

Recoveries - Surrogate, MSIMSD and LCSILCSD 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), Laboratory Control 
Sample (LCS), and Laboratory Control Sample Duplicate (LCSD) recoveries were within 
acceptable quality control limits, except as noted below. 
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DATA QUAlITY EVALUATION SUMMARY 

• The MS/MSD Relative Percent Difference (RPD) criterion was not met for 
Acenaphthylene in sample S24094S'1MS/MSD in CNC6S. The RPD was 20 percent with 
a 19 percent limit. Acenaphthylene was not detected in sample 5240948'1. The result 
was qualified "UJ". 

Initial and Continuing Calibration Criteria 

All initial calibration criteria and continuing calibration criteria were met, except as listed in -. 
TABLE 7 
Exceptions to Initial Calibration Criteria and Continuing Calibration Cr~eria: SVOC 
Charleston Naval Complex, Zone G, AOC 633, Charleston, SC 

MSD5-CCAL-06/06/02, 
1535 

MSE5973-ICAL-01/22102, 
2110 

MSE5973-CCAL-01/24/02, 
0518 

MSK5972-ICAL -02107/02, 
1831 

, MSJ5971-ICAL-07/29/02, 
1308 

Benzyl alcohol 

2,4-Dinitrophenol 

4-Nitrophenol 

2-Methyl-4,6-dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2,4-Dinitrophenol 

4,6-Dinitro-2-methylphenol 

Benzoic acid 

2,4-Dinitrophenol 

--------------------+----------------
MSJ5971-CCAL·07/30/02, 
0936 

MSJ5971-CCAL-07/31/02, 
1734 

4-Nitrophenol 

2,4-Dinitrophenol 

Indeno(I,2,3-cd)pyrene 

34.4% low 

23.1% high 

34.4% low 

35.9% high 

R2 =0.987 

24.1% high 

26.4% high 

22.2% high 

%RSD=33.2 

R2 =0.986 

21.5% high 

21.8% low 

21.0% low 

61539001 

S240444'1 

S240444'1 

S240779'1 

S245278'I, 1 RE 

S245278'1 

S245278'1 RE 

Flags were applied to the compounds in the associated samples in the following manner: 

• When the percent Relative Standard Deviation (%RSD) or correlation coefficient (R2) was 
out in the initial calibration, all associated samples were qualified. Detected compounds 
were flagged ''J'' and non-detected compounds were flagged "V]", as estimated. 
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DATA QUAUTY EVALUAmN SUMMARY 

• When the percent difference (%D) was low in the continuing calibration standards, 
detected compounds were flagged "J" and non-detected compounds were flagged "Ur, 
as estimated. 

• When the percent difference (%D) was high in the continuing calIbration standards, 
detected compounds were flagged "J", as estimated. Non-detected compounds were not 
flagged. 

Field Duplicate Samples 
All Field Duplicate Samples were within acceptable quality control limits, except as noted in 
_ below. No flags are applied due to Field Duplicate precision. 

TABLES 
Field Duplicate RPDs Out of QC Limits: SVOCs 
Charleston Naval Complex, Zone G, AOC 633, Charleston, SC 

CNC70 6338B033031 Fluoranthene 801'9 /KG 44 1'9 1K9 ("ND") 58.1" 
633CB03303 

Pyrene 791'9 /KG 51 1'9/K9 43.1" 

Benzo(a)anthracene 35 1'9 IKG 24 1'9 1K9 37.3" 

Chrysene 43 1'9 IKG 3Ol'9/K9 35.6" 

Benzo(k)fluoranthen 471'9 /KG 221'9 /K9 72.5" 

Benzo(a)pyrene 341'9 /KG 221'9 /K9 42.9" 

" - out of control limits 

Internal Standard Area 
All internal standard areas were within QC limits except as noted below. 

• Sample 5245278*1 (633ZB001M6) had low internal standard recovery (51.8% low) for 
Phenanthrene-dlO. Associated analytes in this sample were qualified ''J'' for positive 
results and "Ur for non-detects. 
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I CNC70 
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DATA QUAllTY EVALUATION SUMMARY 

Polychlorinated Biphenyls (PCBs) Analyses 
The QA/QC parameters for the PCB analyses for all of the samples were within acceptable 
control limits, except as noted below: 

Recoveries - Surrogate, MSIMSD and LCSILCSD 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), Laboratory Control 
Sample (LCS), and Laboratory Control Sample Duplicate (LCSD) recoveries were within 
acceptable quality control limits, except as noted in_below. 

TABLE 9 
Surrogate, MS/MSD and lCS/lCSD Recoveries Out of QC limtts: PCBs 
Charleston Naval Complex, Zone G, AOC 633, Charleston, SC 

61539001 Tetrachloro-m-xylene 55*/50* 60-150 

r Decachlorobiphenyl 
r 

38' 136* 60-150 

8117222'2 Tetrachloro-m-xylene 42' 145* 60-150 

i Decachlorobiphenyl 76/57* 60-150 

8240948'2 I Tetrachloro-m-xylene 39' 143* 60-150 

Decachlorobiphenyl 48* 145* 60-150 

8240948*1 i Aroclor-1016 52' 152* 60-150 
MSlM8D 

, 

8241406'1 Tetrachloro-m-xylene 37* 142' 60-150 

2,4-DCM 47* 148* 60-150 

Decachlorobiphenyl 67/52* 60-150 

. 8241406*2 T etrachloro-m-xylene 46' 152* 60-150 

2,4-DCM 57* 157* 60-150 

Decachlorobiphenyl 62/57* 60-150 

8241406'3 Tetrachloro-m-xylene 42' 142' 60-150 

2,4-DCM 45*/45* 60-150 

Decachlorobiphenyl 61 152' 60-150 

8241406'9 T etrachloro-m-xylene 27' 159* 60-150 

2,4-DCM 29* 152* 60-150 

Decachlorobiphenyl 37* 167 60-150 

• - out of control limits 
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DATA QUAUlY EVALUATION SUMMARY 

Initial and Continuing Calibration Criteria 

All initial calibration criteria and continuing calibration criteria were met, except as listed in -. 
TABLE 10 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: PCBs 
Charleston Naval Complex, Zone G, AOC 633, Charleston, SC 

8GKECDlt/l-CCAL- Aroclor-1232 t/l - 17.4% high 
03/06/02,0357 t/2 - 21.8% high 

8GKECD2t/2-CCAL- Aroclor-1232 t/3 -17.9% high 
03/06/02, 0357 t/5 -17.5% high 

8GKECDlt/l-CCAL- Aroclor-1248 t/4 - 21.1% low 
03/06/02, 0442 

8GKECD2t/2-CCAL- Aroclor-1248 t/3 - 15.3% high 
03/06/02,0442 

8GKECDlt/l-CCAL- Aroclor-1254 #1 - 18.8% high 
03/06/02, 0505 #2 - 16.0% high 

8GKECDlt/l-CCAL- Aroclor-l016 t/5 - 22.5% high 
03/06/02,1016 

8GKECD2t/2-CCAL - Aroclor-1260 t/2 - 16.6% low 
03/06/02, 1923 

8GKECDlt/l-CCAL- Aroclor-1260 t/4 - 20.0% low 
03/12102, 2242 

8GKECDl t/l-CCAL- Aroclor-1221 t/3 -16.2% low 
03112102,2327 

8GKECDlt/l-CCAL- Aroclor-1232 t/5 - 21.0% low 
03/12102,2350 

SGKECDlt/l-CCAL- Aroclor-1242 t/5-27.7%low 
03/13/02, 0012 

8GKECDlt/l-CCAL- Aroclor-1248 t/4 - 28.0% low 
03/13/02, 0034 

SGKECDlt/l-CCAL- Aroclor-1254 t/l - 17.6% low 
03113/02, 0057 

8GKECDl t/l-CCAL- Aroclor-l016 t/5 - 18.4% high 
03/14/02,1409 

8GKECDlt/l-CCAL- Aroclor-1232 t/2 - 34.5% low 
07/26/02, 1306 
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TABLE 10 
Exceptions to Initial Calibration Criteria and Continuing Calibration Cr~eria: PCBs 
Charleston Naval Complex, Zone G, AOC 633, Charleston, SC 

5GKECD1#1-CCAL-
07/26102,1349 

5GKECD2#2-CCAL-
07/29/02,1934 

Aroclor-1248 

Aroclor-1260 

#1 - 76.7% high 

#4 - 16.7% high 

DATA QUAUTY EVALUATION SUMMARY 

5245278'1 

5245278'1 

Flags were applied to the compounds in the associated samples in the following manner: 

• When the percent difference (%D) was low in the continuing calibration standards, 
detected compounds were flagged "J" and non-detected compounds were flagged "UJ", 
as estimated. 

• When the percent difference (%D) was high in the continuing calibration standards, 
detected compounds were flagged "J", as estimated. Non-detected compounds were not 
flagged. 

Second Column Confirmation 

The second column confirmation percent difference (%D) for some detected parameters, 
exceeded the 40 %D criteria. Those results were flagged nr, as estimated. The laboratory 
reported the lower of the two concentrations. The individual samples and specific 
compounds that were flagged are listed in. below. 

TABLE 11 
Second Column Confirmation out of Cr~eria: PCBs 
Charleston Naval Complex, Zone G, AOC 633 Charleston, SC 

Field Duplicate Samples 
All Field Duplicate Samples were within acceptable quality control limits, except as noted in 
; I II below. No flags are applied due to Field Duplicate precision. 

20 



TABLE 13 

DATA QUAUTY EVALUATION SUMMARY 

TABLE 12 
Field Duplicate RPDs Out of QC Limits: PCBs 
Charleston Naval Complex, Zone G, AOC 633, Charleston, SC 

CNC70 6338B033031 Aroclor-1260 420 ",glKg 1100 ",glKg 89.5" 
633CB03303 

• - out of control limits 

Fuel Fingerprinting by GC/FID Analyses 
The QA/fX- parameters for the Fuel Fingerprinting analyses for all of the samples were 
within acceptable control limits. 

Rejected Data 

35 

The majority of rejected data were associated with re-runs and dilutions (you can only have 

a single valid result per parameter per sample). However, there were selected results 

qualified as "R", rejected, due to associated fX- parameters out of criteria. The rejected data 

are summarized in __ below. 

Data Qualification Summary: Rejected Data 
Charleston Naval Complex, Zone G, AOC 633, Charleston, SC 

CNC70 6338B04303 VOA 2-Chloroethyl vinyl ether 10 U 10 R uglkg 

CNC70 1 6338B03203 VOA 2-Chloroethyl vinyl ether 11 U 11 R uglkg 

CNC70 6338B03303 VOA vinyl ether 23 U 23 R uglkg 

CNC70 633CB03303 VOA 2-Chloroethyl vinyl ether 20 U 20 R ug/kg 

CNC70 6338B03403 VOA 2-Chloroethyl vinyl ether 12 U 12 R uglkg 

CNC70 6338B03503 VOA 2-Chloroethyl vinyl ether 10 U 10 R uglkg 

CNC70 VOA 2-Chloroethyl vinyl ether 27 U 27 R uglkg 

6338B03803 VOA 2-Chloroethyl vinyl ether 11 U 11 R uglkg 

6338B03903 VOA 2-Chloroethyl vinyl ether 15 U 15 R uglkg 
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DATA QUAUTY EVAlUATKlN SUMMARY 

TABLE 13 
Data Qualffication Summary: Rejected Data 
Charleston Naval Complex, Zone G, AOC 633, Charleston. SC 

CNC70 

CNC70 

ug/kg IC 

03 VOA vinyl ether 9.7 u 9.7 R ug/kg IC 

VOA 12-'Chloroethyl vinyl ether 21 u 21 R ug/kg IC 

633ZBOO1M6 VOA 2-Chloroethyl vinyl ether 20000 u 20000 R ug/kg CC 

Conclusion 
A review of the analytical data submitted regarding the investigation of Zone G, AOC 633 at 
the Charleston Naval Complex, Charleston, South Carolina by CH2M HILL has been 
completed. An overall evaluation of the data indicates that the sample handling, shipment, 
and analytical procedures have been adequately completed, and that the analytical results 
should be considered usable as qualified. 

The analytical data had minor QC concerns as indicated above, however, it did not affect 
data usability for those specific results. The validation review demonstrated that the 
analytical systems were generally in control and the data results can be used in the decision 
making process. 
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